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LISTING OF rm r^T ATMc 

This listing of claims, amended as indicated below, replaces aU prior versions, and Kstings. 
of claims in the application 

1. (Cuirently Amended) A gear driven sprinkler comprising: 
a fluid inlet connectable to a source of water; 
a rotatable nozzle head having g water discharge nozzle; 
a fluid powered motor which is driven by the incoming water; 

adrivetrain«,tationaUycoupledtothemotorbyamotoroutp^shaft and coupled toprovidepow^ 
for rotating the nozzle head; and 

adynamic viscous dampingmechanism which cooperates with thedrivetrainto limit ther^^^^ 
speed of the fluid powered motor, 

2. CCunently Amended) Asprinklerasdefincdinclaiml.wherem: 
the viscous damping mechanism comprises: 

a housing including a cavity which surrounds a portion of flie drive train; 
a viscous medium contamed in the hoHow cavity; and 
the drive train includes a damping member located in the cavity which interacts with Ae viscous 
znediumtogcneratearetaniingtonpiethatincreaseswiththespeedofthemotor 

3. (Ctontly Amended) A sprinkler as defined in claim 2, wherein the damping member 
is located on the motor output shaft. 

4. (Currently Amended) A sprinkler as defined in claim 2. wherein: 
the motor output shaft extends through the cavity; and 

the damping member comprises an enlarged portion which extends longitudinally and radially 
relative to the motor mitpnt shaft in the cavity. 

5. (Original) A sprinkler as defined in claim 4, wherein; 
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the fluid inlet is connectable to a source of compressed air when it is desired to purge water from the 
sprinkler; and 

the enlarged portion is sized in relation to the viscosity of the medium to provide sufficient braking 
when the motor is being driven by compressed air to prevent damage due to overspeeding. 

6. (Origmal) A sprinkler as defined in claim 4. wherein the clearance between the enlarged 
portion and the inner wall of the cavity is in the range of about 0.005 to about 0.015 inch. 

7. (Original) Asprinklerasdefinedinclaim4.whereinthevisco5ityoftheviscousmedium 
is between about SAB 10 and about SAE 70. 

8. (Currently Amended) A sprinkler as defined in claim 4, wherein the viscous ftrid 
medium has a viscosity of about 500 centistokes. 



9. (Original) A sprinkler as defined in claim 2, wherein the viscous medium is a silicone 

fluid. 



10. (Withdrawn) A sprinkler as defined in claim 2, wherein: 
the motor ou^t shaft extends flirougji tiic cavi^ and 

the damping member comprises a disc mounted on the shaft within the cavity. 

11. (CinxentlyAmendedAVithdrawn) A sprinkler as defined in claim 10, wherein: 

the fluid inlet is connectable toasouree of compressed air vrficreini^ it is d^^^ 
fiom the sprinkler; and 

the disc is sized in relation to the viscosity of the medium to provide sufficient braking when the 
motor is being driven by compressed air to prevent damage due to overapeeding. 

12. (Original) A sprinkler as defined in claim 2. wherein the housing encloses a gear box 

in tiie drive tr ain. 
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13. (Original) A sprinkler as defined in claim 2, wherein: 

the fluid inlet is connectable to a source of compressed air when it is desired to puige water &om. the 
sprinkler; and 

the damping member is sized in relation to the viscosity of the medium to provide sufficient braking 
virhen the motor is being driven by conqjressed air to prevent damage due to overspeeding. 

14. (Original) A sprinkler as defined in claim 1, wherein: 

the fluid inlet is connectable to a source of compressed air when it is desired to purge water j&om the 
sprinkler; and 

the damping mechanism is sized and configured to provide sufScient braking when the motor is 
being drivei by compressed air to prevent damage due to overspeeding. 

15. (Currently Amended) A sprinkler as defined in claim 1. wherein the viscous damping 
mechanism comprises; 

a bearing structure which svq>ports a p o rtion of flie motor output shaft; 

a hoHow cavity within the bearing structure which surrounds the motor output shaft; 

liquid-tight seals at opposite ends of the hrfW cavity through which the motor shaft passes and 

which provide support for the motor ou^ut shaft; 
a viscous medium contained in the faoHow cavitjr, and 

a damping member in ihe cavity coiq)led to the motor output shaft which interacts with the viscous 
fluid mafliuffi to apply a retarding torque to the motor output shaft which increases with the 
ritaft speed of the motor so that die water motor lacks sufficient power to overspeed 
substantially yet at low speed can provide high tonjue through the power train to rotate the 
nozzle housing. 

16. (Currently Amended) A sprinkler as defined in claim 15, wherein the damping member 
is comprised of a plurality of ribs o n a pail u f the Ahafl luuULd in dia cavity which extend 
longitudinally and radially relative to the motor outniit shaft in the cavitv. 
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17- (Original) A sprinkler as defined in claim 16, wherein: 
the fluid inlet is comiectable to a source of compressed air when it is desired to purge water fcom the 
sprinkler; and 

the shaft and the ribs are sized in relation to the viscosity of the medium to provide $u£5cient 
braking when the motor is being driven by compressed air to prevent damage due to 
overspeeding. 

18, (Withdrawn) A sprinkler as defined in claim 15> wherein the damping member 
comprises a disc mounted on the shaft within the cavity. 

1 9, (Withdrawn) A sprinkler as defined in claim 1 8, wherein: 

the fluid in let is connectable to a source of compressed air when it is desired to purge water from the 
sprinkleri and 

the disc is sized in relation to the viscosity of the medium to provide sufiScient braking when the 
motor is being driven by compressed air to prevent damage due to overspeeding, 

20. (Original) A sprinkler as defined in claim 15, wherein: 

the fluid inlet is connectable to a source of compressed air when it is desired to purge water from the 
sprinkler; and 

the damping member is sized and configured in relation to the viscosity of the medium to provide 
sufficient braking when the motor is being driven by compressed air to prevent damage due 
to overspeeding. 

2 1 . (Currently Amended) A gear driven sprinkler as defined in claim 1, whwein: 
the fluid powered motor is comprised of: 

a turbine having a rotor coupled to the motor output shaft, a flow directing stator including a 
plurality of inlet ports which direct a portion of die incoming fluid onto the rotor, a passage 
for directing the remainder of the water to the nozzle head, a pressure control mechanism for 

00645373.1 6 
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establishing a desired pressure drop across the iixlet ports to drive the rotor, aad an outlet for 

directing fluid from the rotor to the nozzle head; 
the drive train includes a speed reduction mechanism driven by the motor output shaft which 

produces a desired rotational speed for the nozzle head; and 
the size and number of the inlet ports, and the established pressure drop are optimized in relation to 

the braking provided by the damping mechanism to provide a desired low speed torque at the 

nozzle head for reliable operation. 

22. (Currently Amended) A gear driven sprinkler as defined in claim 21, wherein; 
the viscous damping mechanism comprises: 

a housing including a h o llow cavity which surrounds a portion of the drive train; 
a viscous medium contained in the h o llo w cavity; and 
the drive train iucludes a damping member located in the cavity which interacts with the viscous 
dnid medium to generate a retarding torque that increases with the speed of the motor output 
shaft. 

23. (Currently Amended) A sprinkler as defined in claim 22, wherein the damping member 
is located on the moto; output shaft. 

24. (Currently Amended) A sprinkler as defined in claim 22, wherein: 
the motor output shaft extends through the cavity; and 

the damping member comprises an enlarged portion which extends longitudinally and radially 
relative to the motor output shaft in the cavity. 

25. (Original) A sprinkler as defined in claim 24, wherein: 

the fluid inlet is connectable to a source of compressed air when it is desired to purge water from the 
sprinkler; and 

the enlarged portion is sized in relation to the viscosity of the medium to provide sufficient braking 
when the motor is being driven by compressed air to prevent damage due to overspeeding. 

00645373.1 7 
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26. (Original) A sprinkler as defined in claim 24, wherein the clearance between the 
enlarged portion and the inner waU of the cavity is in the range of about 0.005 to about 0.015 inch. 

27. (Currently Amended) A sprinkler as defined in claim 22, wherein the viscosity of the 
viscous fhrid medium is between about SAB 1 0 and about SAE 70. 

28. (Original) A sprinkler as defined in claim 22, wherein the viscous medium has a 
viscosity of about 500 centistokes. 

29. (Original) A sprinkler as defined in claim 22, wherein the viscous medium is a silicone 

fluid. 

30. (Cuirentiy AmendedWithdrawn) A sprinkler as defined in claim 22, wherein; 
the motor output shaft extends through the cavitj^, and 

the damping member comprises a disc mounted on the motor on^ yt shaft within the cavity. 

31. (Withdrawn) A sprinkler as defined in claim 30, whereb; 

the fluid inlet is connectablc to a source of compressed air when it is desired to purge water from the 
sprinkler; and 

the disc is sized in relation to the viscosity of the medram to provide sufficient braking when the 
turbine is being driven by compressed air to prevent damage due to overapeeding. 

32. (Original) A sprinkler as defined in claim 22. wherein the housing encloses a gear box 
in the drive train. 

33. (Original) A sprinkler as defined in claim 22, wherein: 

the fluid inlet is connecteble to a source of compressed air when it is desired to purge water fiom the 
sprinkler; and 
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the damping member is sized in relation to the viscosity of the medium to provide sufficient braking 
when the turbine is being driven by compressed air to prevent damage due to overspeeding. 

34. (Origiual) A sprinkler as defined in claim 21, wlierein: 

the fluid inlet is connectable to a source of conq)iessed air when it is desired to purge water fixjm the 
sprinkler; and 

the damping mechanism is sized and configured to provide sufBcient braking when the turbine is 
being driven by compressed air to prevent damage due to overspeeding. 

35. (Currently Amended) A sprinkler as defined in claim 21, wherein the viscous damping 
mechanism comprises: 

a bearing structure which supports a -pe rtl o n of the motor output shaft; 

a hollow cavity within the bearing structure which surrounds the motoi; output shaft; 

liquid-tight seals at opp osite ends of the holW cavity through which the ms^S^ 

and which provide support ilii the jhaft therefer 
a viscous medium contained in Hhs hollow cavitjr, and 

a damping member on the motor shaft located within the cavity which interacts with the 
viscous medium to apply a retarding torque to the motor ontp ut shaft which increases with 
the speed of the motor output ^haft t o rque UdUMuit t cd tu ihu &kift by Uit Imbii i e . 

36. (Cuirently Amended) Asprinklerasdefined in clahn 35, wherein ±e damping member 
is comprised of an enlarged portion which extends longitudinally and radially relative to the motor 
SSSm shaft on a part of the motor miip ut shaft loMfftrf in the cavity. 

37. (Cuirently Amended) A sprinkler as defined in claim 36, wherein: 

the fluid inlet is connectabletoasourceofcompressedairwhenitis desired topurge water fi^ 
sprinkler; and 
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the danwing mCTiber is comprised of a olmali tv of ribs which extend longitudinally in the cavitv- 
and 

the shaft and the ribs are sized in relation to the viscosity of the medium to provide sufiBcient 
braking when the turbine is being driven by compressed air to prevent damage due to 
overspeeding. 

38. (CurrenUy Amended/Withdrawn) A sprinkler as defined in claim 35, wherein the 
damping member comprises a disc mounted on the motor output shaft within the cavity. 

39. (Original) A sprinkler as defined in claim 38, wherein: 

the fluid inlet is connectable to a source of compressed air when it is desired to purge wata- fiomtiie 
sprinkler; and 

the disc is sized in relation to the viscosity of the medium to provide sufficient braking when 
the turbine is being driyen by conqiressed air to prevent damage due to overspeeding. 

40. (Currently Amended) A method of operating a gear driven sprinkler including a fluid 
inlet, a rotatable nozzle head having a water discharge nozzle a fluid powered motor having an 
output shaft, a speed reducing drive train rotationally coupled to the output shaft which provides 
power for rotating the nozzle head, and a dynamic viscous damping mechanism which cooperates 
with the drive train to apply a braking force, fha method comprising the steps of: 

connecting the fluid inlet of the sprinkler to a source of water; 

driving Ae motor by directing a portion of the water firom the fluid inlet thereto; and 

applying a braking force from the viscous damping mechanism which increases non-linearly with 

increases in the t e rqut j,uuulied bv speed of the motor, 
the amount of water directed to the fluid motor, and the construction and configuration of the motw 

beingoptimized inrelation to the brakingforceappliedbythedampingmechamsm such that 
a sufficient low speed torque is provided by the drive train to the nozzle head for reliable and 
desired rotational speed fortfie sprinkler nozzle operation. 

00043373.1 10 
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41. (Original) A method as defined in claim 40, Wherein the Step of operating Aeflmd 
motor includes the steps of: 

directing the portion of the water to a turbine rotor through a plurality of inlet ports a flow directing 
statoi; 

maintaining a desired pressure drop across the inlet ports, 
directing water used to drive fte rotor to the nozzle head, 

the size and number of flie inlet ports, and the desired pressure drop in relation to the braking 
provided by the damping mechanism being such as to provide die desired low speed torque 
at Hie nozzle head. 

42. (Original) A method as defined in claim 41, wherein the braking force is applied by 
interacting a damping member coupled to the output shaft with a viscous medium in a cavity. 

43. (Original) A method as defined in claim 42, wherein the damping member is comprised 
of an enlarged portion which extends longitudinally and radially relative to the shaft in the cavity. 

44. (Withdrawn) A method as defined in claim 42, wherein the damping member is 
comprised of a disc which extends radially relative to the shaft in the cavity. 

45. (Origmal) A method as defined in claim 42, wheieb the viscosity of the viscous 
medium is between about SAB 10 and about SAE 70. 

46. (Original) A method as defined in claim 42, wherein the viscous medium has a viscosity 
of about 500 centistokes. 

47. (Original) A method as defined in claim 42, wherein die viscous medium is a silicone 

fluid. 
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48. (Original) A method as defined in claim 42, former iMluding the step of coimec^^ 
water inlet to a source of compressed air ^vhen it is desired to purge water fiom the sprinkler, 

the damping mechanism being configured and dimensioned in relation to the medium viscosity of 
the medium to provide sufficient braking when the motor is being driven by compressed air 
to prevent damage due to overspecding. 

49. (Original) A mefliod as defined in claim 40, wherein the braking force is applied by 
interacting a damping member coupled to the output shaft with a viscous medium in a cavity. 

50. (Original) A method as defmed in claim 49, wherein the damping member is comprised 
of an enlarged portion which extends longitudinally and radiaUy relative to the shaft in the cavity. 

51. (Withdrawn) A method as defined in claim 49, wherein the damping member is 
comprised of a disc which extends radially relative to the shaft in the cavity. 

52. (Original) A method as defined in claim 49. wherein the viscosity of the viscous 
medium is between about SAB 10 and about SAE 70. 

53. (Original) Amethodasdefinedinclaim 49, whereiuthe viscous medium hasaviscosity 
of about 500 centistokes. 



54. (Original) A method as defined in claim 49, wherein the viscous medium is a siUcone 

fluid. 



55. (Original) A method as defined in claim 49. further including the step of comiecting the 
water inlet to a source of compressed air when it is desired to purge water from the sprinkler, 
the damping mechanism being configured and dimensioned m relation to the viscosity of the 

medium to provide sufficient braking when the molwr is being driven by compressed air to 

prevent damage due to overspeeding. 
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56. (New) A method as defined in claim 50, wherein the emlarged portion is conjprised of 
a plurality of ribs which extend longitudinally and radially relative to the motor output shaft in the 
cavity. 

57. (New) Asprinklcr asdefiriedin claim 42. wherein iheenlargedportioniscoinprisedof 
a plurality of ribs which extend longitudinally and radially relative to the motor output shaft in the 
cavity. 

58. (New) A spiinkler a$ defined in claim 15, wherein the damping member is comprised 
of an enlarged portion which extends longitudinally and radially relative to the motor output shaft 
on a part of tiie motor output shaft located in the cavity. 

59. (New) A sprinkler as defined in claim 58, wherein: 

the fluid inlet is connectable to a source of compressed air when it is desired to purge water fiom the 
sprinklei^ and 

the enlarged portion is sized in relation to the viscosity of the medium to provide sufficient braking 
when the motor is being driven by compressed air to prevent damage due to overspeeding. 

60. (New) A sprinkler as defined in claim 24. wherein the enlarged portion is comprised of 
a plurality of libs which extend longitudinally and radially relative to the motor oulput shaft in the 
cavity. 

61. (New) A sprinkler as defined in claim 60, wherein; 

the fluid inlet is connectable to a source of compressed air when it is desired to purge water from the 
^rinkler; and 

the motor output shaft and the ribs are sized in relation to the viscosity of the medium to provide 
sufficient braking when the motor is being driven by couq)res5ed air to prevent damage due 
to overspeeding. 
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62. (New) A sprinkler as defined in claim 60, wherein the clearance between the enlarged 
portion and the inner wall of tlie cavity is in the range of about 0,005 to about 0.01 5 inch- 

63. (New) A sprinMer as defined in claini 36, wherein the enlarged portion is comprised of 
a plurality of ribs which extend longitudinally and radially relative to the motor output shaft in the 
cavity. 

64. (New) A sprinkler as defined in claim 36, wherein the clearance between the enlarged 
portion and the inner wall of the cavity is in the range of about 0.005 to about 0.01 5 inch. 

65. (New) A sprinkler as defined in claim 35, wherein the viscosity of the viscous medium 
is between about SAE 10 and about SAE 70, 

66. (New) A sprinkler as defined in claim 35, wherein the viscous medium has a viscosity 
of about 500 centistokes. 

67. (New) A sprinkler as defined in claim 35, wherein the viscous medium is a silicone 

fluid. 

68. (New) A sprinkler as defined in claim 35, wherein: 

the fluid inlet is connectable to a source of compressed air when it is desired to purge water ftom the 
sprinkler; and 

the motor output shaft and the enlarged portion are sized in relation to the viscosity of the medium 
to provide sufficient braking when the motor is being driven by compressed air to prevent 
damage due to overspeeding, 

69. (New) AsprinMerasdefinedinclaiml5,whereintheviscosityofthevi5cousmediu^ 
is between about SAE 10 and about SAE 70. 
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70. (New) A sprinkler as defined in claim 15, wherein the viscous medium has a viscosity 
of about 500 centistokes. 

7 1 . (New) A sprinkler as defined in claim 1 5 , wherein the viscous medium is a silicone fluid 

72. (New) A sprinkler as defined in claim 2, wherein the damping member is comprised of 
a plurality of ribs which extend longitudinally and radially relative to the motor output shaft in the 
cavity. 
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